Knockdown of placental growth factor (PLGF) mitigates hyperoxia-induced acute lung injury in neonatal rats: Suppressive effects on NFκB signaling pathway.
Although supplemental high-level oxygen treatment can promote the survival of premature infants, hyperoxia may adversely induce acute lung injury (ALI) in newborns. Our prior work illustrated that hyperoxic exposure could enhance the release of placental growth factor (PLGF) in the lungs of neonatal rats. We therefore postulated that PLGF contributed to hyperoxic ALI in newborns and evaluated the anti-PLGF treatment mediated by systematic delivery of lentivirus in hyperoxic ALI in this study. Lentivirus particles containing PLGF specific shRNA were injected into neonatal rats prior to hyperoxic exposure (90% oxygen for 72h) to inhibit PLGF expression. Hyperoxia induced oxidative damages in lung tissues as evidenced by the increased malondialdehyde and myeloperoxidase, and the decreased antioxidant superoxide dismutase. Also, hyperoxia caused excessive infiltration of inflammatory cells and overproduction of proinflammatory cytokines (tumor necrosis factor-α, interleukin-1β and interleukin-6) in rat lung tissue. These pathological alterations were partly reversed by PLGF shRNA delivery. The expression levels and activities of metalloproteinase (MMP)-2 and MMP9 were up-regulated in response to hyperoxia, whereas down-regulated when PLGF was inhibited. Moreover, PLGF shRNA inhibited nuclear factor kappa B (NFκB) signaling delivery in hyperoxic rat lungs. Additionally, exogenous PLGF-induced activation of MMPs in rat RLE-6TN alveolar epithelial cells was suppressed by NFκB inhibitor pyrrolidine dithiocarbamate. These results suggest that therapy targeting PLGF may be beneficial for infants with hyperoxic ALI.